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I. INTRODUCTION

1.
The global financial crisis has significantly weakened world economic activity. As a result, world real GDP growth projections have been revised downward from 4 percent to below 1 percent for 2009, and from 5 percent to 3 percent for 2010, respectively, in the IMF's Spring 2008 and Fall 2009 World Economic Outlook (WEO) exercise. Although emerging market (EM) countries in the Middle East and North Africa (MENA) region 1 were relatively insulated from the impact of the crisis at the outset-given their limited exposure to structured financial products and low levels of financial integrationthe global slowdown has begun to affect their economic activity. As such, projections of real GDP growth in MENA EM countries in the Regional Economic Outlook (REO) have also been revised downward from 6 percent to 4 percent for 2009 and 2010, respectively ( Figure 1 ).
2.
How has the crisis in advanced economies affected MENA EM countries? How severe was the spillover of the crisis in advanced economies to EM countries?
3.
Such spillovers can take place through (i) a collapse in export demand for goods and services, (ii) a decline in remittance inflows, and (iii) a sudden stop of capital inflows (foreign direct investment, portfolio inflows, and bank loans) (Ghosh et al. 2009 ). Their impact can be measured by estimating the response (elasticity) of real GDP growth to trade partners' economic activity and financial stress in advanced economies. It is not a simple task, however, to measure the extent of resultant financial stress.
4.
While there has been much analysis of the spillover effects of the global crisis to emerging market economies (for example, Mühleisen et al. 2008; Beirne et al. 2008; Galesi and Sgherri 2009; and Frank and Hesse 2009) , there has been no study of these spillovers to MENA EM countries.
5.
As such, and in light of the important policy implications of the impact of the crisis on the region, this paper looks at the following five interrelated questions:

Is there a measure of financial stress that helps estimate the size of spillovers of the financial crisis?
1 Egypt, Jordan, Lebanon, Morocco, Pakistan, and Tunisia. summarizes a number of some channels/factors transmitting the spillovers of the global crisis to MENA EM countries. It consists of an exchange market pressure index and four market-based price indicators (sovereign spreads, the banking sector "β", stock market returns, and stock market volatility), where each component is normalized. A rising FSI indicates increased financial stress in an economy.
7.
This paper uses the FSI to estimate (i) the spillover of increased financial stress from advanced economies to MENA EM countries, and (ii) the impact of higher financial stress and lower economic activity in trade partners on economic activity in MENA EM countries. The estimated models decompose financial stress and economic activity in MENA EM countries into factors that are considered to transmit the negative impact of the global crisis, helping quantify the sources of the slowdown in economic activity after the Lehman shock.
8.
The paper's main contribution is to quantify the impact of the global financial crisis on economic activity in MENA EM countries. The estimated models suggest that nearly twothirds of increased financial stress in MENA EM countries after the Lehman shock is attributable to direct or indirect spillovers of financial stress in advanced economies. Also, a simple back-of-the-envelope calculation with the estimated models indicates that increased financial stress and slowdown in economic activity in advanced economies can explain about half of the decline in real GDP growth in MENA EM countries after the Lehman shock. Moreover, the baseline projections of real GDP growth in the Fall 2009 WEO and REO exercise appear to be in the same ballpark as the projections derived from the model estimated in the paper.
9.
The paper is organized as follows: Section II introduces the FSI and presents its developments in MENA EM and Gulf Cooperation Council (GCC) countries, following the method presented in IMF (2009). Section III estimates the spillover of financial stress from advanced economies to MENA EM countries using the common time-varying component analysis. Section IV investigates the spillover of the financial crisis to economic activity in the MENA EM countries using the Generalized Method of Moments (GMM). Section V compares the real GDP growth implied by the estimated model with the projections in the Fall 2009 WEO and REO exercise. Section VI briefly discusses implications and concludes.
II. THE FINANCIAL STRESS INDEX (FSI)
10.
The FSI for emerging market economies presented in IMF (2009) summarizes some of the main channels/factors transmitting the spillovers of the global crisis to MENA EM countries. The FSI is useful in that it can save the degree of freedom in models used for empirical analysis-particularly for empirical studies of emerging countries that usually do not have long-term consistent data. The index consists of an exchange market pressure index (EMPI) and four market-based price indicators (sovereign spreads, the banking sector "β," stock market returns, and stock market volatility), where each component is normalized. A rising FSI indicates increased financial stress in an economy (Appendix I provides a technical description of the FSI; Appendix II presents data sources).
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III. SPILLOVERS OF FINANCIAL STRESS TO THE MENA REGION-COMMON TIME-VARYING COMPONENT ANALYSIS
13. This section estimates the spillovers of financial stress from advanced economies to MENA EM countries and GCC countries using the common time-varying component method, following the specification in Chapter 4 in IMF (2009). As a first step, monthly panel data for MENA EM countries and GCC is separately regressed on country-specific fixed effects ( i  ) and time dummies, where t M denotes a dummy variable for month t in the panel data:
The estimated series of coefficients   t  measure the common time-varying element in FSI in MENA EM countries and GCC countries, respectively. This component has significant explanatory power, accounting for 40 percent of overall variation in financial stress in MENA EM countries and 50 percent of variation in GCC countries despite monthly (high-frequency) data with a lot of noise in general (Figures 5 and 6 ). 
14.
In a second step, the estimated series of coefficients is regressed on financial stress in advanced economies and other global factors, such as production in advanced economies, oil prices, and commodity prices:
is financial stress in advanced economies and GF denotes global factors, including monthly data of production change (12-month change) in advanced economies, oil prices (12-month change) and aggregate commodity prices (12-month change), following the specification in IMF (2009). As an alternative, financial stress in GCC countries is included in the regression for MENA EM countries, in an attempt to detect the transmission of financial stress from GCC countries.
15.
Since the estimated residuals of the baseline model are serially autocorrelated, the model is estimated in two ways to eliminate serial correlation: (i) by inserting a lag of coefficient (time-varying component: φ t-1 ) and (ii) using the Cochrane-Orcutt method. In any specifications, all variables in the right hand side of the model are assumed to be exogenous. This assumption is reasonable given the relative size of external assets of GCC countries and MENA EM countries to advanced economies, and MENA EM countries to GCC countries, 3 in addition to the assumption that the MENA region is a small, open economy.
16
. Table 1 summarizes the results. In sum, the model with a lag of common timevarying component has a good explanatory power, with the adjusted R 2 close to 0.7 for MENA EM countries and over 0.6 for GCC countries, suggesting that financial stress in advanced economies plays an important role in predicting financial stress in MENA EM countries and GCC countries:

Financial stress in advanced economies has a statistically significant impact on the time-varying component in all specifications in both MENA EM countries and GCC countries-a 1 point permanent increase in financial stress in advanced economies would increase financial stress in MENA EM and GCC countries by 0.2-0.3 points and 0.3-0.4 points, respectively; and  Financial stress in GCC countries has significant explanatory power for the timevarying component of MENA EM countries, suggesting that some of the recent increase in financial stress in MENA EM countries is attributable to increased financial stress in the Gulf area (Specifications (2) and (4)). The observation may imply an indirect route of transmitting financial stress from advanced economies to MENA EM countries through GCC countries, since financial stress in advanced economies has a significant explanatory power for financial stress in GCC countries (Specifications (5) and (6)). (2) and (5) in Table 1 (those with the greatest explanatory power among the estimated regressions) financial stress in MENA EM countries and GCC countries can be decomposed into four components: (i) direct spillover of financial stress from advanced economies; (ii) indirect spillover of financial stress from advanced economies through GCC countries, 4 (iii) spillover from financial stress originating in GCC countries, 5 and (iv) other factors, which include the effects of production activity in advanced economies, oil price developments, commodity price developments and any unexplained developments by the model (Figures 7 and 8 ). The figures demonstrate that financial stress in advanced economies has directly and indirectly contributed to increased financial stress in MENA EM countries, especially after the Lehman shock (Figure 8) . 4 This is given by multiplying (a) the increased financial stress in the EM countries due to the increased financial stress in the GCC countries, derived from the estimated parameters in Table 1 (Specification 2), with (b) the share of increased financial stress in GCC countries due to the increased financial stress in advanced economies in Figure 7 , derived from Specification (5) in Table 1. 5 This is given by subtracting the contribution of increased financial stress in advanced economies through GCC countries (i.e., (ii) in paragraph 16) from the contribution of increased financial stress in GCC countries to that in the EM countries, derived from the estimated parameters in Table 2 summarizes the estimated decomposition of financial stress derived from the estimated common timevarying component model in Figure 8 , comparing the contribution of each component before and after the Lehman shock. The table shows that financial stress in MENA EM countries increased by over 4 points after the Lehman shock, about 3 points of which was directly or indirectly (through GCC countries) due to increased financial stress in advanced economies. In other words, nearly two-thirds of increased financial stress in MENA EM countries after the Lehman shock is attributable to direct or indirect spillovers of financial stress in advanced economies.
Based on Specifications
IV. IMPACT OF FINANCIAL STRESS AND TRADE PARTNERS' ECONOMIC ACTIVITY TO ECONOMIC ACTIVITY IN EM COUNTRIES IN THE MENA REGION-PANEL GMM ANALYSIS
19. This section empirically investigates the impact of increased financial stress-closely related to financial stress in advanced economies as demonstrated in the previous sectionand slowdown in trade partners' economic activity on economic activity in five MENA EM countries: both are regarded as typical "external" shocks to the countries in the sample, where Lebanon is excluded from the original sample because of limited data availability. partners of country i at period t, and it X is a vector of control variables (year-over-year oil prices change and commodity prices change).
20.
The model captures the main features of the spillovers of the financial crisis in advanced economies to emerging market economies. Crises in advanced economies can affect emerging economies through (i) a collapse in export demands for goods and services, (ii) a decline in remittances inflows, and (iii) a sudden stop of capital inflows (foreign direct investment, portfolio inflows and bank loans). Whereas the first route is proxied by economic activity in trade partners, the FSI can somewhat capture the second and third routes. For example, any sharp change in remittances should be somewhat translated into a change in EMPI since remittances are generally used to finance trade and service account deficits; and any dramatic change in capital inflows should be associated with sharp changes in stock prices, international reserves, sovereign spreads and exchange rate. Accordingly, economic theory suggests that the estimated coefficients for financial stress and trade partners' GDP growth in the model are negative and positive, respectively.
21.
Since a lag of real GDP growth is included in the right hand side of the model, a usual fixed effect panel regression does not give consistent estimators, suggesting that the regression must be estimated by the Generalized Method of Moments (GMM), 6 where lags of regressors other than real GDP growth, financial stress in advanced economies, and time dummies are used as instrumental variables (see Appendix III). Furthermore, as alternatives, regressions including a lag of financial stress and trade partners' real GDP growth are estimated.
22.
The results of the Generalized Method of Moments (GMM) estimates are summarized in Table 3:   7   7 Table 3 reports the regressions with only one endogenous variable: a lag of real GDP growth. The model may have, however, another (other) endogenous variable(s): financial stress (and its lag). An alternative specification assuming that FSI is endogenous also passed all tests for overidentification and endogeneity, with similar estimated parameters reported in Table 3 . This result is also consistent with the discussion in Section III, namely that the increased financial stress in advanced economies has affected financial stress in MENA EM countries.
Specification
( 1 ) This logic is in line with a common observation that firms need some time to adjust their investment activity against exogenous shocks (Specifications (2) and (4)).
23.
Using the estimated GMM parameters of Specification (4) in Table 3 and the decomposition of financial stress in MENA EM countries presented in the previous section (Figure 8 ), real GDP growth can be decomposed into four elements: trade partners' real GDP growth; financial stress from advanced economies and GCC countries; financial stress from countries other than the advanced economies and GCC countries; and other factors-mainly reflecting domestic factors of potential GDP growth. Figure 9 demonstrates that:

The contribution of trade partners' real GDP growth declined sharply during the last two quarters (Q4 2008 and Q1 2009);  The contribution of financial stress, especially financial stress from advanced economies and GCC countries, was negative during the last two quarters; whereas,  The contribution of other factors did not show a substantial decline compared to its historical value.
The above three observations are in line with intuition: the recent sharp decline in economic activity in MENA EM countries was due to spillovers of the global crisis. 24. Table 4 simplifies the estimated decomposition shown in Figure 9 , comparing real GDP growth during Q4 2008 and Q1 2009 with its average during 2005-Q3 2008-a period of strong economic activity prior to the Lehman shock. According to the estimated GMM, real GDP growth declined by 3.3 percentage points after the shock, 2.2 percentage points of which were due to a slowdown in real GDP growth in trade partners (contribution: 1.0 percentage point) and increased financial stress (contribution: 1.2 percentage points) in the MENA EM countries.
25.
Moreover, a simple back-of-the-envelope calculation using the estimated contribution of conditions in advanced economies to (i) increased financial stress in MENA EM countries (0.8 percentage points, from Tables 2 and 4) and to (ii) MENA EM countries' trade partners' real GDP growth (0.8 percentage points, derived from combining the results presented in Tables 2 and 4 and Table A -2 in Appendix IV), indicates that increased financial stress and a slowdown in economic activity in advanced economies can explain at least about a half of the drop (i.e., 1.6 percentage points of 3.3 percentage points in Table 2 ) in real GDP growth in MENA EM countries after the Lehman shock.
V. COMPARISON OF THE ECONOMIC ACTIVITY IMPLIED BY THE ESTIMATED MODEL WITH THE WEO AND REO PROJECTIONS
26
. Given the estimated model by GMM and trade partners' real GDP growth projections in the Global Economic Environment (GEE), a back-of-envelope calculation with two additional assumptions gives projections of real GDP growth for MENA EM countries, where the two assumptions are: Table 4 . 27. Table 5 
28.
The results in Table 5 
29.
The presence of negative spillovers in MENA EM countries does not necessarily contradict the fact that the region has been impacted less severely than many others. Authorities in the MENA region have responded to the spillovers with countercyclical policies, and any cross-regional comparison of spillovers would, of course, require a comparison of such policy responses as well-an exercise that is outside the scope of this paper.
VI. CONCLUSIONS AND POLICY IMPLICATIONS
30.
Using the FSI, this paper has empirically investigated spillover effects of the global financial crisis on financial conditions and economic activity in MENA EM countries. Results indicate that nearly two-thirds of increased financial stress in these countries after the Lehman shock is attributable to direct or indirect spillovers of financial stress in advanced economies. In addition, a simple back-of-envelope calculation with the estimated models indicates that increased financial stress and slowdown in economic activity in advanced economies can explain about half of the decline in real GDP growth in MENA EM countries after the Lehman shock. Furthermore, the projections of real GDP growth in the Fall 2009 WEO and REO exercise are broadly consistent with the projections derived from the estimated models.
31.
Estimates of spillover effects are useful in that they can help policymakers determine corrective countercyclical policy measures-such as the extent of fiscal stimulus and size of interest rate cuts-required for maintaining macroeconomic stability and sustaining economic activity. 
APPENDIX I. TECHNICAL DESCRIPTION OF THE FINANCIAL STRESS INDEX (FSI)
This appendix follows Chapter 4 in IMF (2009a) in describing the components and methodology used to construct the FSI for emerging market economies, which is composed of four market-based price indicators and an exchange market pressure index (EMPI). Each component is de-meaned and normalized by its standard deviation, and then added together to construct the index. Normalizing each component by its standard deviation is necessary to ensure that the overall index is not dominated by large fluctuations in one component. The additive feature of the index allows for a straightforward decomposition into contributions of each component.
The FSI is given by the sum of the five components: the EMPI, sovereign spreads, the "banking sector" β (beta), stock returns, and time-varying stock return volatility: FSI = EMPI + Sovereign spreads + "banking sector" β + Stock returns + Stock volatility, where:
(i) an EMPI increases as exchange rate depreciates or as international reserves decline, where the EMPI for month t is given by the following formula:
. e  and RES  are the month-over-month percent changes in the nominal exchange rate vis-à-vis an anchor currency (for example, US dollar or Euro) and total reserves minus gold, respectively.  and  denote the mean and standard deviation of the relevant series, respectively, over the sample period;
(ii) rising sovereign spreads indicates increased (external) default risk of an country, where the spreads are computed using the reported spreads (for example, JP Morgan EMBI Global spreads or Credit Default Swap<CDS> spreads), and defined as the bond yield minus 10-year US treasury yield; (iii) the "banking sector" β (beta) is derived from the standard capital asset pricing model (CAPM 8 ):
where r represents the year-over-year banking or market returns, computed over a 12-month rolling window. A β larger than one-indicating that banking sector stocks are moving more than proportionately with the overall stock market-suggests that the banking sector is relatively risky and is associated with a higher likelihood of a banking crisis. As in Chapter 4 in IMF (2009a), the banking β records its value only when banking returns were lower than overall market returns, intending to better capture banking-related financial stress; (iv) stock price returns are a proxy to capture that falling equity prices correspond to increased market stress, where the returns are the month-over-month real change in the stock index multiplied by -1, so that a decline in equity prices corresponds to increased securities market related stress; and (v) time-varying stock returns volatility represents financial uncertainty, higher volatility captures heightened uncertainty in an economy, derived from a GARCH (1, 1) specification, using month-over-month real returns modeled as an autoregressive process with 12 lags.
APPENDIX II. DATA SOURCES
The FSI for 12 MENA countries, (Cardarelli et al. 2009 ), weighted by GDP (PPP base), taken from WEO. Monthly production in advanced economies is also given as a weighted average of the monthly production index of 17 advanced countries taken from the IFS, weighted by GDP (PPP).
For Egypt, Jordan, Morocco, and Tunisia, quarterly real GDP growth (year-over-year) is estimated from official quarterly GDP data spanning the first quarter of 2001 to the first quarter of 2009. For Pakistan, given the lack of official data, quarterly real GDP data is taken from the series estimated by Kemal and Arby (2004) through 2003 and extended by the author after that following their method. Real GDP growth (year-over-year) of trade partners of each country (trade weighted, quarterly basis) is taken from Global Economic Environment (GEE) in the World Economic Outlook (WEO) database. Commodity prices, including oil prices, are taken from the Global Assumption (GAS) in the WEO database.
APPENDIX III. PANEL GMM ESTIMATORS
Suppose that the estimated regression is specified as follows:
where it y is the dependent variable (real GDP growth in the text) for country i at time t ; it X is a vector of variables as specified in the text; and i  is the country fixed effect. Equation (A1) is differenced to get rid of the country fixed effect effects and the instruments used are lagged levels of regressors: z is the vector of instrumental variables-including lagged levels of regressors. The estimator based on (A3) is the GMM (Generalized Method of Moments)-Diff. The GMMSys estimator, which is used as main estimator in the paper, uses additional moment conditions in addition to the moment conditions in (A3). These are equations in levels (equation A1) but with a weaker assumption than that the country fixed effects are uncorrelated with differenced regressors (which amounts to a restriction on initial
Now, the equation is specified in levels but the instruments, which are lagged levels of regressors, are differenced.
APPENDIX IV. RELATION BETWEEN ECONOMIC ACTIVITY IN TRADE PARTNERS OF MENA EM COUNTRIES AND ADVANCED ECONOMIES-COMMON TIME-VARYING COMPONENT ANALYSIS
This appendix uses the common time-varying component method used in the text (Section III) to verify relation between economic activity in trade partners of MENA EM countries in the MENA region and that in advanced economies.
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As in Section III, quarterly panel data of real GDP growth (yearover-year) for MENA EM countries is regressed on countryspecific fixed effects and time dummies. After that, the estimated time series of coefficientrepresenting the common time-varying component in economic activity in MENA EM countries-is regressed on real GDP growth (year-over-year) in advanced economies. As an alternative, real GDP growth in advanced economies is replaced by that in the G7, in an attempt to check the robustness of the estimated parameters. The results based on the Cochrane-Orcutt AR(1) regression are summarized in Table A-1. Real GDP growth in trade partners has a statistically significant correlation with economic activity in MENA EM countries.
The estimated contribution of real GDP in advanced economies to economic activity in the trade partners of MENA EM countries suggests that nearly threequarters of a drop in trade partners' growth after the Lehman shock was due to a slowdown in economic activity in advanced economies, as presented in Table A 
